Eighty one very low birthweight survivors with cerebral palsy were matched with controls by sex, gestational age, and place of birth. Using discriminant analysis, the perinatal profiles for infants with cerebral palsy and their controls were shown to differ significantly. When infants with various types of cerebral palsy were analysed with their controls the discriminating variables differed. Diplegic infants could be differentiated from controls on antenatal variables alone, but significant discrimination of hemiplegic and quadriplegic infants required the addition of postnatal variables. Cranial ultrasound appearances differed appreciably between types of cerebral palsy. Future studies should differentiate between types of cerebral palsy and include ultrasound data. Cerebral palsy in very low birthweight infants is unlikely to prove a useful outcome indicator for neonatal intensive care.
Cerebral palsy has been defined as 'a group of disorders of movement and posture due to a defect or lesion of the immature brain'. It is the most prevalent severe disability in very low birthweight survivors, and has been proposed as an outcome measure for neonatal intensive care. 2 The assumption is that cerebral palsy is part of a continuum of causality from intrauterine death and growth retardation, through neonatal disease, to survival more or less intact, and that perinatal care may somehow modify this. Large scale studies have shown a much higher prevalence of cerebral palsy with shorter gestation,3 but there is a lack of evidence to suggest that the perinatal profiles of very low birthweight children with cerebral palsy differ significantly from those of infants without cerebral palsy.4 Doubt has been cast on the value of cerebral palsy as a method of audit of neonatal intensive care, even if perinatal brain injury is responsible for the cerebral palsy. Most such studies antedate the introduction of neonatal cranial ultrasound scanning, and so no direct evidence for perinatal brain lesions was available.
Recent publications show a strong link between cerebral palsy and ultrasound scan appearances in the neonatal period,5 suggesting that the problem may indeed relate to perinatal events in very low birthweight infants at least. Many large aetiological studies of cerebral palsy have included all birth weights together in analyses, and also have analysed all types of cerebral palsy together as if assuming that they have the same aetiologies. Such a study design may obscure possible associations if they apply only to one birthweight group or to only one type of cerebral palsy. Cerebral palsy is a collective diagnosis, and it has been suggested since the 19th century that the aetiology of diplegia and hemiplegia differed.6 More recently authors have re-emphasised the need to consider these conditions separately. This study aims to test the hypothesis that cerebral palsy in very low birthweight infants relates in the main to postnatal brain injury rather than antenatal factors, and that the aetiologies of cerebral palsy types differ. Patients (6 5-7 55) (7-01-7-54) (6 5-7 50) (6 6-7 50) (7 07-7-46) (7 0-7 50) (7-01-7-42) (7 0-7-45) Differences significant at p<02 are shown. to the period up to the time of birth, then including postnatal clinical variables, neurological variables, and finally ultrasound data. Table 7 shows the variables selected and remaining in each analysis in order of their discriminant power, the residual variance, the percentage of cases correctly predicted, and the significance of the model.
Results
During the seven year period, 1142 very low birthweight infants were admitted. Of these, 761 (67%) survived to at least 2 years of age. Eighty one of these survivors were identified on follow up as having cerebral palsy. Thirty five had a hemiplegia, 26 a diplegia, 14 bilateral hemiplegia (assymetrical quadriplegia), one a mild symmetrical quadriplegia, and five hypotonic or athetoid cerebral palsy. A number of clinical and ultrasound variables differed significantly between all cases of cerebral palsy and controls on univariate analysis (tables 1-6). The significant differences between cases and controls varied according to the type of cerebral palsy examined. When significant variables for all cases and controls were entered in a stepwise discriminant analyses, 83% of subjects could be correctly assigned with a residual variance of0-48 (table 7) . Most of the discriminatory power was due to ultrasound findings, in particular the late appearances. If ultrasound data was then excluded from the analysis, 75% of subjects could be correctly assigned, with most of the power due to the 'neurology at discharge' variable. If all variables not directly related to cerebral ultrasound or neurological function were excluded, only 66% could be correctly assigned, and this fell to 62% if only variables recorded up to the time of delivery are considered.
When the discriminant analyses for the three main diagnosis groups are examined, while significant models for all diagnoses were produced, the variables selected differed considerably. The diplegic infants differed significantly from their controls on antenatal variables alone. Adding postnatal, neurological, and then ultrasound variables did not improve the discriminant power of the model, although residual variance and significance did improve. The variables selected were descriptive of a high risk mother (preterm labour, amnionitis, smoking) and of an immature infant (low 5 minute Apgar score, hyaline membrane disease, and hyperbilirubinaemia). Late ultrasound appearances were likely to be normal or minor abnormalities, and neonatal fits did not occur.
In neither hemiplegic nor quadriplegic infants was a significant model based on antenatal variables alone obtained. Adding postnatal variables to both groups produced significant models, which became more discriminant as neurology and ultrasound variables were added as well. Clinical variables selected for the hemiplegic group described an older mother with an at risk fetus (abnormality on cardiotocography and growth retardation) and an infant with serious illnesses (hyaline membrane disease, pneumothorax, ventriculoperitoneal shunt, fits, septicaemia). Severe late ultrasound changes were seen. A similar picture was seen in the quadriplegic group of a small infant with an ill mother and a chronic neonatal course (prolonged ventilation, necrotising enterocolitis, and ventriculoperitoneal shunt) and severe and often bilateral changes seen on ultrasound. 
